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Abstract
Background: Cost analysis studies of chronic kidney disease (CKD) have primarily focused on
direct costs. Peritoneal dialysis (PD) is more cost-effective than hemodialysis (HD); however, the
time spent by patients and caregivers on treatment is usually not considered.
Objective: To estimate the indirect costs and out-of-pocket expenses associated with chronic
kidney disease on peritoneal dialysis compared to hemodialysis in Bogotá, Colombia.
Methods: A cost analysis study was conducted. Out-of-pocket expenses were estimated by the
weighted average of monthly events per reported dialysis-related expenditure. Indirect costs we-
re estimated on a monthly basis, taking into account transportation time, dialysis procedure ti-
me, and perceived patient and caregiver disability. Univariate and multivariate analyses were
performed to compare costs between peritoneal dialysis and hemodialysis. Estimated values in
Colombia were shown per minimum wage (MW) in 2023. A significance level of p <0.05 was
considered.
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Results: We included 132 patients, 40 on PD and 92 on HD, with a median age of 61 years (IQR: 43.7-
72.25), of which 43.9 % were female. Patients on PD reported being more occupationally active than
those onHD (p = 0.028). Catastrophic expenditure was reported by 28.2 % of the cohort. Themedian out-
of-pocket expense was 0.41 MW, USD 112.3 (IQR 55.2-200.1), per month, with no differences between
therapies (p = 0.17). Indirect costs were higher among patients receiving HD, at 1.64 MW and USD 447.2
(IQR 201.3-766.2), compared to those receiving PD, at 0.56 MW and USD 153.3 (IQR 46.8-511.1) (adjusted
p = 0.0002).
Conclusion: Catastrophic expenditure was reported by 28.2 % of the cohort. Indirect costs were
higher in HD compared to PD. A larger sample size is required to identify differences in out-of-pocket
expenses and between different modalities of PD.

Costos indirectos y gastos de bolsillo en enfermedad renal

crónica en diálisis

Resumen
Antecedentes: los estudios de análisis de costos en enfermedad renal crónica (ERC) se han centrado
principalmente en los costos directos. La diálisis peritoneal (DP) ha demostrado ser más costo-efectiva
que la hemodiálisis (HD); sin embargo, el impacto del tiempo dedicado al tratamiento por parte del
paciente y del cuidador no suele incluirse en estos análisis.
Objetivo: estimar los costos indirectos y los gastos de bolsillo asociados con la enfermedad renal
crónica en pacientes en diálisis peritoneal, en comparación con aquellos en hemodiálisis, en Bogotá,
Colombia.
Métodos: se realizó un estudio de análisis de costos. Los gastos de bolsillo se estimaron mediante
el promedio ponderado de eventos mensuales por cada gasto relacionado con la diálisis reportado.
Los costos indirectos se calcularon mensualmente, considerando el tiempo de transporte, el tiempo
dedicado al procedimiento dialítico y la discapacidad percibida por el paciente y el cuidador. Se
realizaron análisis univariados y multivariados para comparar los costos entre diálisis peritoneal y
hemodiálisis. Los valores estimados para Colombia se expresaron en salarios mínimos mensuales
legales vigentes (SMMLV) de 2023. Se consideró un nivel de significancia de p <0,05.
Resultados: se incluyeron 132 pacientes, 40 en DP y 92 en HD, con una mediana de edad de 61 años
(RIC: 43,7–72,25), de los cuales el 43,9 % eran mujeres. Los pacientes en DP reportaron una mayor
actividad ocupacional en comparación con aquellos en HD (p = 0,028). El 28,2 % de la cohorte reportó
un gasto catastrófico. La mediana del gasto de bolsillo fue de 0,41 SMMLV, equivalente a USD 112,3
(RIC: 55,2–200,1) por mes, sin diferencias significativas entre las modalidades de diálisis (p = 0,17). Los
costos indirectos fueron mayores en HD, con 1,64 SMMLV, equivalentes a USD 447,2 (RIC: 201,3–766,2),
en comparación con DP, con 0,56 SMMLV, equivalentes a USD 153,3 (RIC: 46,8–511,1) (p ajustada =
0,0002).
Conclusión: el 28,2 % de la cohorte reportó un gasto catastrófico. Los costos indirectos fueron mayores
en los pacientes en HD en comparación con aquellos en DP. Se requiere un tamaño de muestra mayor
para identificar diferencias en los gastos de bolsillo y entre los diferentes tipos de DP.

Palabras clave: gasto en salud, diálisis, unidades de hemodiálisis hospitalarias, hospital, diálisis peri-
toneal.
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Background

Chronic kidney disease (CKD) is a public health problem with a prevalence of up to
13 % worldwide [1]. In Colombia, 864.5 individuals per million population receive renal
replacement therapy (RRT) for CKD, with 58 % on hemodialysis, 21 % on peritoneal dialysis,
and 17 % having received a kidney transplant [2]. Dialysis generates an average direct medical
cost of 5,900 United States dollars (USD) per patient annually in Colombia [3].

The direct cost of hemodialysis (HD) is higher than that of peritoneal dialysis (PD), with
a difference that decreases with the duration of therapy [4], explaining part of the better
cost-effectiveness of PD [5]. Some research indicates a higher indirect cost associated with
hemodialysis [6, 7]. Out-of-pocket expenses are the direct payments made by individuals
for medical care, excluding costs covered by insurance or other third parties. These include
deductibles, copayments, and services not covered by a health plan. Indirect costs, on the
other hand, refer to the value of lost productivity due to illness, injury, or death. Examples
include lost wages from missing work, reduced productivity while at work and the time spent
by family members acting as caregivers. These costs are usually difficult to measure and are
therefore uncommonly reported [8, 9].

Chronic Kidney Disease (CKD) requiring dialysis places a heavy financial burden on
patients and families. While many countries provide dialysis through public or insurance
programs, patients often face out-of-pocket (OOP) expenses for medications, medical supplies,
transportation, lodging, and copayments. They also incur substantial indirect costs due to
loss of income, caregiver time, missed work, and reduced productivity. Over the past decade,
South American nations have expanded coverage for dialysis; however, cost burdens persist,
with significant disparities across countries. In most countries, a mix of public and private
funding covers the majority of dialysis expenses, leaving patients to pay roughly 1–25 %
of total costs [10]. Nevertheless, in lower-resource settings, patient contributions can be
much higher—up to 50 % of total dialysis costs in some countries [11]—or patients may forgo
treatment entirely due to unaffordability [12].

Knowing the indirect cost and informing patients about it could influence their choice
of dialysis modality [7]. Additionally, it allows for cost-effectiveness analysis from both the
patient’s and societal perspectives. This study aims to estimate and compare the indirect and
out-of-pocket expenses of CKD patients on PD compared to HD.
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Methods

A cost analysis study with a cross-sectional survey design was conducted, including adults
with end-stage renal disease (ESRD) on hemodialysis (HD) or peritoneal dialysis (PD) for at
least three months between November 2022 and June 2023 at the Renal Unit at Colsanitas Cli-
nic and San Ignacio University Hospital. Patients with the following conditions were excluded:
pregnancy, human immunodeficiency virus (HIV), hepatitis B or C, advanced stage D heart
failure, advanced chronic pulmonary disease requiring 24-hour oxygen, dementia with Global
Deterioration Scale (GDS) stages 5 and 6, Barthel Index ≤ 60 points, active non-skin cancer,
or palliative medical treatment intent. Informed consent was obtained for survey participa-
tion. This study was approved by the research and ethics committee of San Ignacio University
Hospital with approval number 004/2023 in record number 1/2023 and by the Sanitas Univer-
sity Foundation with code CEIFUS 1583-23. Cost analysis experts validated the survey, and a
language validation test was conducted with ten patients. Clinical data were extracted from
electronic health records. Data were collected in REDCap [13]. Colombia’s estimated values
were shown per minimum wage (MW) in 2023. The conversion from Colombian pesos (COP)
to USD was performed using the average rate for 2022 (one USD = 4,255.44 COP) based on the
official report of the Republic Bank of Colombia.

Out-of-pocket expenses

Out-of-pocket expenses are direct payments for health goods and services derived frompri-
mary income and household savings. These included transport expenses, contracts for specific
services such as physical therapy, nursing, medications, nutritional supplements, biomedical
supplies for dialysis, and medical consultations. For patients who reported using a personal
vehicle for transportation, the fuel cost was calculated considering the average 2022 gallon
price, distance, and average gasoline consumption per urban kilometer traveled [14]. Hospi-
talization out-of-pocket costs were calculated using the daily cost reported multiplied by the
average length of hospital stay (8 days in Colombia) [15]. Monthly out-of-pocket expenses
were estimated by the weighted average of monthly events multiplied by the reported cost.
The proportion of out-of-pocket expenses relative to income and the proportion of patients
with catastrophic expenses, defined as out-of-pocket expenses exceeding 40 % of income, were
estimated [16].

Indirect costs

Indirect costs were defined as those related to decreased income due to the time required
to manage stage 5 CKD on dialysis. In this study, indirect costs for both patients and their
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Indirect costs and out-of-pocket expenses in chronic kidney disease on dialysis 5

caregivers were considered. For the patient’s indirect costs, we included estimated travel time
according to Google Maps, time on dialysis, and the time of disability or when the patient
felt unable to perform their daily activities as reported by the patient. For peritoneal dialysis
patients, we considered the time required for training, connection procedures, exchanges as
needed, regular medical follow-up, and complications related to therapy. The reported weekly
hours of patient care needs related to ESRD or dialysis were considered to estimate caregiver
time spent. For the time of disability and reduced working hours, a maximum of 210 effective
monthly hours was set, corresponding to the legal maximum working hours in Colombia.
The monthly reported income was multiplied by the hours spent reported by the patient and
caregiver to monetize indirect costs, respectively. Comparative analysis was performed for
both reported hours and estimated values.

Statistical analysis

The sample size was calculated to compare indirect costs between therapies using a two-
sample t-test, with a power of 90 % and an alpha error of 0.05, considering data from a previous
study [17]. A sample size of 33 survey participants per dialysis type was calculated, including
an estimated 10 % loss. Sociodemographic and clinical characteristics were reported as pro-
portions, measures of central tendency, and dispersion according to variable distribution and
type. Out-of-pocket expenses and indirect costs were estimated as the median and interquar-
tile range (IQR) for each therapy. A multivariate linear regression with a gamma logarithmic
distribution was performed for the comparison. A p-value <0.05 was considered statistically
significant. Colombia’s estimated values were shown per minimum wage (MW) in 2023. The
conversion from COP to USD was performed using the average exchange rate for 2022 (1 USD
= 4,255.44), based on the official report of the Republic Bank of Colombia. We used RStudio v.
3.3.0 for the analysis.

Results

One hundred and thirty-two patients were surveyed, 40 patients in PD and 92 in HD. De-
mographic and socioeconomic characteristics are presented in table 1. The median age was
61 years (IQR 43.75-72.25) with no statistically significant differences between groups, and
43.9 % were female. Most of the respondents were in the contributory regime healthcare sys-
tem (97 %), belonged to the medium socioeconomic stratum (39.4 %), and had a high school
education (33.3 %). A total of 41.7 % reported being retired due to disability or old age. No
statistically significant differences in comorbidities were found between the dialysis types.
Regarding monthly income, the reported values were similar between the groups. Patients
on PD reported higher levels of active employment (independent or employed) compared to
patients on HD.
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Table 1. Demographic and socioeconomic characteristics

Variable
Peritoneal
dialysis
(n= 40)

Hemodialysis
(n= 92)

Total
(n=132)

p

Age (years),
median (IQR)

55 (41.7-68.5) 61.5 (47.5-74) 61 (43.7-72.25) 0.52

Female, n ( %) 18 (45) 40 (43.5) 58 (43.9) 1
Time in dialysis
(months), median
(IQR)

25.5 (10.4-35.8) 35.2 (18.6-56.7) 32.1 (15.3-54.35) 0.07

Residence in
Bogotá, n ( %)

31 (77.5) 83 (90) 95 (87 %) 0.04

Dialysis center
1, n ( %)

4 (13) 32 (41) 36 (33) 0.007

Contributory
regime, n ( %)

40 (100) 88 (95.7) 128 (97) 0.43

Marital status, n%
Single 10 (25) 23 (25) 33 (25)
Married 22 (55) 41 (44.6) 63 (47.7) 0.36
Widowed 0 (0) 8 (8.7) 8 (6.1)
Divorced 3 (7.5) 6 (6.5) 9 (6.8)
Registered
partnership

5 (12.5) 14 (15.2) 19 (14.4)

Social stratification, n%
1 4 (10) 4 (4.3) 8 (6.1)

0.41

2 8 (20) 21 (22.8) 29 (22)
3 16 (40) 36 (39.1) 52 (39.4)
4 4 (10) 21 (22.8) 25 (18.9)
5 5 (12.5) 7 (7.6) 12 (9.1)
6 2 (5) 3 (3.3) 5 (3.8)
Educational level, n %
Primary 6 (15) 22 (23.9) 28 (21.2)

0.68
Secondary 14 (35) 30 (32.6) 44 (33.3)
Upper secondary
(technical)

6 (15) 12 (13) 18 (13.6)

Professional 9 (22.9) 23 (25) 32 (24.2)
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Table 1. Demographic and socioeconomic characteristics

Variable
Peritoneal
dialysis
(n= 40)

Hemodialysis
(n= 92)

Total
(n=132)

p

Postgraduate 4 (10) 4 (4.3) 8 (6.1)
Occupation, n%
Employee 12 (30) 8 (8.7) 20 (15.2)
Independent 10 (25) 26 (28.3) 36 (27.3)
Retired 12 (30) 43 (46.7) 55 (41.7) 0.028
None 2 (6.7) 10 (12.7) 12 (11.8)
Home 1 (2.5) 2 (2.3) 3 (0.8)
Comorbidity, n%
Diabetes without
complications

4 (10) 22 (23.9) 26 (19.7) 0.1

Diabetes with
complications

4 (10) 9 (9.8) 13 (10.1) 1

Arterial
hypertension

34 (85) 80 (87) 114 (86.4) 0.98

Heart failure 5 (12.5) 10 (10.9) 15 (11.4) 1
Coronary heart
disease

5 (12.5) 15 (16.3) 20 (15.2) 0.76

Cerebrovascular
disease

0 (0) 4 (4.3) 4 (3) 0.43

Dementia 1 (2.5) 0 (0) 1 (0.8) 0.66
Chronic lung
disease

0 (0) 6 (6.5) 6 (4.5) 0.23

Peripheral arterial
disease

0 (0) 1 (1.1) 1 (0.8) 1

Autoimmune
disease

4 (10) 8 (8.7) 12 (9.1) 1

Disability, n%
Disability perception 27 (67.5) 64 (69.6) 91 (68.9) 0.9
Disability retired 6 (15) 17 (18.5) 23 (17.4) 0.57
Disability days/month,
median (IQR)

3 (1.5-16.2) 12 (5.7-17) 12 (4-17) 0.002
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Table 1. Demographic and socioeconomic characteristics

Variable
Peritoneal
dialysis
(n= 40)

Hemodialysis
(n= 92)

Total
(n=132)

p

Adult relatives at
home, median (IQR)

1 (1-2) 2 (1-3) 2 (1-3) 0.16

Income MW, median (IQR)*
Income before
dialysis (MW)

2.5 (2-4.25) 3 (2-6) 3 (2-5) 0.53

Income during
dialysis (MW)

2 (2-4.5) 3 (2-7) 2 (2-6) 0.14

Other sources of
income (MW)

1 (1-1) 1 (1-2) 1 (1-2) 0.15

Family income
(MW)

3 (1.7-4.5) 3 (2-4) 3 (2-4) 0.98

IQR: interquartile range; MW: current legal monthly minimum wages.
* Monthly income in current legal monthly minimum wages for 2023.

Source: The authors.

Out-of-pocket expenses

Out-of-pocket expenses are presented in table 2. One patient did not report any out-of-
pocket expenses. Concerning transportation-related out-of-pocket expenses, it was evident
that 41.7 % of patients used state-provided means of transportation. In these cases, the ex-
penses were monetized as the product of distance and fuel consumption. Patients in the HD
and PD groups reported no statistically significant differences in the distance or travel time.
Among other expenses, parking andmedications were themost frequently reported, with non-
significant differences in value between the groups. A catastrophic expenditure was reported
by 28.2 % of the cohort. The median out-of-pocket expense was 0.41 MW, USD 112.3 (IQR 55.2
– 200.1) per month, with no differences between therapies (p = 0.17).

Table 2. Out-of-pocket expenditure of the population on peritoneal dialysis and hemodialysis

Variable
Peritoneal
dialysis

Hemodialysis Total
p

n=40 n=92 n=132
Means of transport, n ( %)
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Table 2. Out-of-pocket expenditure of the population on peritoneal dialysis and hemodialysis

Variable
Peritoneal
dialysis

Hemodialysis Total
p

n=40 n=92 n=132
Walking 1 (2.5) 1 (1.1) 2 (1.5)

0.058

Bus 4 (10) 3 (3.3) 7 (5.3)
Transmilenio 5 (12.5) 9 (9.8) 14 (10.6)
Taxi cab 7 (17.5) 12 (13) 19 (14.4)
Private car 16 (40) 9 (9.8) 25 (18.9)
Insurance/
state service

2 (5) 53 (57.6) 55 (41.7)

Digital
platform*

5 (12.5) 4 (4.3) 9 (6.8)

Motorcycle 0 (0) 1 (1.1) 1 (0.8)
Distance (km),
median (IQR)

16.2 (6.7-25.9) 12.6 (7.8-16.4) 12.9 (7.6-18.1) 0.18

Time in transport
(min), median (IQR)

112.5 (58.7-133.5) 102.5 (60-120) 105 (60-120.8) 0.57

Transport expense
(COP) , median (IQR)

30,000
(6,000-52,765)

20,000
(10,497-30,000)

20,595
(8,371-37,274)

0.21

Hired caregiver,
n ( %)

6 (15) 12 (13) 18 (13.6) 0.98

Therapy, n ( %) 3 (7.5) 7 (7.6) 10 (7.6) 1
Private nurse,
n ( %)

2 (5) 5 (5.4) 7 (5.3) 0.17

Private doctor,
n ( %)

4 (10) 4 (4.3) 8 (6.1) 0.39

Parking, n ( %) 15 (37.5) 17 (18.5) 32 (24.2) 0.03
Documents, n ( %) 1 (2.5) 12 (13) 13 (9.8) 0.12
Copayments, n ( %) 9 (22.5) 27 (29.3) 36 (27.3) 0.54
Medication, n ( %) 20 (50) 35 (38) 55 (41.7) 0.27
Nutrirional
suplements, n ( %)

11 (27.5) 19 (20.7) 30 (22.7) 0.52

Others, n ( %) 23 (57.5) 25 (27.2) 48 (36.4) 0.0017
Our-of-pocket in
MW, median(IQR)

0.24 (0.14-0.7) 0.43 (0.23-0.74) 0.41 (0.2-0.73) 0.06
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Table 2. Out-of-pocket expenditure of the population on peritoneal dialysis and hemodialysis

Variable
Peritoneal
dialysis

Hemodialysis Total
p

n=40 n=92 n=132
Out-of-pocket
expenditure in
USD, median (IQR)

65.8 (39.4-189.3) 118.7 (63.7- 202) 112.3 (55.2-200) 0.06

IQR: Interquartile range; *Digital platforms: Uber, Didi, Cabify and others;
MW: Current legal monthly minimum wages.

Source: The authors.

Indirect costs

Indirect costs are presented in table 3. Patient disability time was documented as a median
of 96 hours per month (IQR 50.6-136) for HD, while for PD it was 24 hours per month (IQR
13.3-130), with statistically significant differences after adjustment using multivariate logistic
regression (p =0.002). There was no difference in caregiver productivity loss time (p = 0.46)
or the corresponding indirect cost (p = 0.6). In the multivariate analysis, indirect costs were
higher in HD, with 1.64 MW and USD 447.2 (IQR 201.3-766.2), compared to PD, with 0.56 MW
and USD 153.3 (IQR 46.8-511.1) (p = 0.0002). The difference in indirect cost was adjusted using
a gamma log-link regression model, which considered economic and statistical variables such
as age, sex, education, income, and comorbidities.

Table 3. Indirect costs of the population in peritoneal dialysis and hemodialysis

Variable

Peritoneal
dialysis
n=40

Hemodialysis
n=92

Total

n=132
p

Median (IQR) Median (IQR) Median (IQR)
Patient’s
productivity
time loss*
Median(IQR)

24 (13.3-130) 96 (50.6-136) 96 (40-136) 0.0001

Caregiver’s
productivity
time loss*
Median(IQR)

0 (0-33) 0 (0-55) 0 (0-48) 0.46
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Table 3. Indirect costs of the population in peritoneal dialysis and hemodialysis

Variable

Peritoneal
dialysis
n=40

Hemodialysis
n=92

Total

n=132
p

Median (IQR) Median (IQR) Median (IQR)
Patient’s indirect
cost in MW.
Median(IQR)

0.21 (0.1-1.64) 1.12 (0.65-2.25) 0.96 (0.5-1.87) 0.0001

Patient’s indirect
cost in USD.
Median(IQR)

57.4 (29.8-447.2) 306.6 (178-613.3) 264 (134.1-511.1) 0.0001

Total indirect
costs in MW.
Median(IQR)

0.56 (0.17-1.8) 1.64 (0.77-2.81) 1.47 (0.56-2.38) 0.0002

Total indirect
costs in USD.
Median(IQR)

153.3 (46.85-511.1) 447.2 (210.3-766.6) 401.9 (153.3-650.6) 0.0002

IQR: Interquartile range; *Patient’s and caregiver’s hours of productivity loss per month;
MW: Current legal monthly minimum wages; USD: United States dollars.

Source: The authors.

Discussion

Our study documented higher out-of-pocket expenses for ESRD patients on dialysis than
the average previously reported [18]. Surprisingly, one-third of the surveyed patients reported
catastrophic out-of-pocket expenses. In India, this issue has been documented in 9 out of 10
HD patients [19]. A study conducted in Taiwan showed higher out-of-pocket expenses for HD
patients compared to PD patients [6]. However, our study’s power should be increased to rule
out these differences. Countries like Argentina [20], Uruguay, Ecuador [21], and Chile [22]
have effectively eliminated direct OOP payments for dialysis, integrating ESRD care into their
universal health coverage frameworks. Middle-income countries such as Brazil and Colombia
also cover dialysis broadly, resulting in low official OOP costs (with remaining burdens
mainly from travel and ancillary needs). In contrast, countries with historically weaker
health systems—e.g. Bolivia (pre-2019) and parts of Peru—have seen many patients paying
large sums or being unable to afford therapy [23, 24]. Overall, the last decade shows a trend
toward expanded dialysis coverage in South America, reducing formal OOP requirements
for patients. Bolivia’s 2019 reform and Ecuador’s earlier policy are examples of governments

Rev. Colomb. Nefrol. Vol. 13, Núm. 2 (2026) http://doi.org/10.22265/acnef.13.2.1008

http://doi.org/10.22265/acnef.13.2.1008
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recognizing dialysis as catastrophic care that should be publicly funded. Insurance schemes
in Colombia and Chile have also strengthened financial protection for CKD patients. This
has generally lowered direct out-of-pocket expenses as a percentage of total dialysis cost
across the region. For instance, globally, the median patient share of dialysis cost is around
6.5 % [10, 25].

Beyond direct payments, CKD patients on dialysis often experience steep indirect costs.
These stem from lost earnings, reduced work capacity, time spent by patients and family
in caregiving, and lost productivity for society. Indirect cost was higher in HD patients
compared with PD patients with statistical significance. This is due to the HD group’s
higher number of monthly hours of work disability, and the monetization of these hours
is significantly higher. This aligns with the reported higher level of active employment in
the PD patient group, which is critically related to the fixed service provision schedules
for HD sessions and travel, consistent with previous findings [6]. HD’s thrice-weekly clinic
visits and recovery time disrupt normal life more than PD, which is often done at home
(usually daily exchanges or automated overnight dialysis). PD can be better tailored around
work schedules and avoids travel time, enabling higher patient productivity [26, 27]. A
stark disparity exists between well-resourced health systems and poorer ones. Patients in
high-income or upper-middle-income South American countries (Chile, Uruguay, Argentina,
and parts of Brazil) are financially shielded from dialysis costs and generally have access
to treatment. In contrast, in lower-income settings or those in crisis (Bolivia historically
and Venezuela currently), dialysis access and affordability remain problematic. For ins-
tance, Latin American nephrologists lament that in some low-resource areas, “most people
cannot afford dialysis. . . <10 % of patients receive KRT” due to cost and system limitations [12].

These findings can serve as a foundation for further research into out-of-pocket expenses
and potential strategies to reduce them, which are associated with poor adherence to the the-
rapy [28]. The results on indirect costs are a valuable source for developing cost-effectiveness
studies from a social perspective. We acknowledge the potential bias in memory recall, which
was minimized by supplementing event reports with the clinical history. A larger sample of
PD patients is needed to assess differences in out-of-pocket expenses compared to HD and
to make comparisons within PD types. Given the existing literature, automated PD may have
higher out-of-pocket expenses and lower indirect costs [29].
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Conclusion

A catastrophic expenditure was reported by 28.2 % of the cohort. Indirect costs are higher
in HD compared to PD. A larger sample size is required to identify differences in out-of-pocket
expenses and between types of PD.
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